AT base pairs are the main target for mutations at the hprt locus of rat skin fibroblasts exposed in vitro to the monofunctional alkylating agent N-ethyl-N-nitrosourea.
Spectra of N-ethyl-N-nitrosourea (ENU)-induced mutations differ widely among various in vitro and in vivo mutational systems. To investigate possible reasons for these differences, a mutational system is needed in which the same target gene is used for comparison in the same type of cells in vitro and in vivo. In the present study, this was achieved by analysing at the molecular level 35 hprt mutant rat fibroblast clones obtained from cell populations exposed in vitro to ENU and comparing the mutational spectrum with the previously determined spectrum of ENU-induced hprt mutants in the same target cells exposed in vivo. Twenty-eight mutants contained a single base pair alteration in the hprt coding sequence. Most of these changes were found at AT base pairs (19/28), the AT to TA transversion being the most frequent kind of mutation (12/19), which is probably caused by O2-ethylthymine. Transversions at AT base pairs showed all mutated T's to be located in the nontranscribed strand of the hprt gene, suggesting a strand specific fixation of mutations induced by O2-ethylthymine, which appears to be a general feature of ENU- and ENNG-induced hprt mutations in mammalian cells. GC to AT transitions, probably caused by O6-ethylguanine, were detected at a lower frequency (7/28). This in vitro mutational spectrum was very similar to that of the same target cells exposed in vivo to ENU. A comparison of the mutational spectra in AGT-proficient and AGT-deficient rodent cells exposed to ethylating agents showed that in contrast to the situation in AGT-proficient rat fibroblasts, GC to AT base pair changes (and not AT to TA) are the predominant mutations in AGT-deficient hamster cells.